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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent damage of an 
ion exchange membrane, and improve sealing 
performance of a fuel cell by setting a thickness of the 
ion exchange membrane to a specific thickness, making 
the area of a catalyst layer smaller than a diffusive layer 
in a gas diffusive electrode, making a peripheral part of 
the catalyst layer exist on the inside of the diffusive 
layer, and providing a an architrave-shaped protective 
film at least on one surface side in the ion exchange 
membrane. 

SOLUTION: The area of a catalyst layer 2 is made 
smaller than the area of a diffusive layer 3. A fuel cell 
comprises an ion exchange membrane 1 having a gas 
diffusive electrode 4 where a peripheral edge part of the 
catalyst layer 2 exists on the inside of a peripheral edge 
part of the diffusive layer 3 and an architrave-shaped 
reinforcing film 7 where a window frame coincident with 
a shape of the catalyst layer 2 is arranged, at least one 
both sides of one. By such a constitution, an edge part 
of the electrode diffusive layer 3 can be made to coincide with a part where the reinforcing film 
7 exists without reducing the contact area of the reinforcing film 7 and the ion exchange 
membrane 1 whose thickness is not more than 50 micron. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the polymer electrolyte fuel cell which has the open beam frame-like 
reinforcement film for the aperture whose ion exchange membrane the periphery section of a 
catalyst bed is inside the periphery section of a diffusion layer, and thickness of ion exchange 
membrane is 50 micrometers or less in the polymer electrolyte fuel cell equipped with the gas 
diffusion electrode which consists of the catalyst bed prepared in both sides of ion exchange 
membrane and said ion exchange membrane, and a diffusion layer, and corresponds with the 
configuration of a catalyst bed in one [ at least ] field side. 

[Claim 2] The polymer electrolyte fuel cell according to claim 1 which supplies a positive 
electrode by oxidant gas and supplies fuel gas to a negative electrode by no humidifying. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates especially to the ion exchange membrane of a 

polymer electrolyte fuel cell about a polymer electrolyte fuel cell. 

[0002] 

[Description of the Prior Art] The polymer electrolyte fuel cell (it is henceforth described as 
PEFC) uses the precious metal catalyst for the electrolyte for the ion exchange membrane 
which is a solid-state polyelectrolyte as an electrode catalyst. 

[0003] When hydrogen is used as a fuel in PEFC, the reaction of (** 1) occurs in a negative 

electrode. 

[0004] 

[Formula 1] 

Att Hi 2H + + 2e- 

[0005] Moreover, when oxygen is used as an oxidizer, in a positive electrode, the reaction of (** 
2) occurs and water is generated. 
[0006] 
[Formula 2] 

IE« 1/20, + 2H* + 2e" H,0 

[0007] If ion exchange membrane is not a certain water content more than fixed, and (** 1 ) (** 
2) will not show ion conductivity, and a reaction will not occur. Moreover, if water content is low 
even if ion conductivity is shown, resistance of ion exchange membrane will become large and an 
output will decrease by IR loss. Therefore, in PEFC, in order to fully carry out the water of the 
ion exchange membrane, fuel gas and oxidant gas are humidified and supplied. In order that the 
water used for humidification may prevent contamination of the film or a catalyst, impurities, 
such as the organic substance, and a chloride ion, a metal ion, must not be contained, but 
conductivity must be the pure water of 10 to 2 or less Scms. Since humidification water is 
consumed with actuation of PEFC, makeup is needed. In order to exclude makeup of this pure 
water, there is a system (United States patent No.5,200,278) which is made to circulate through 
reactant gas and collects water, but in order to prevent mixing of an impurity, a system, such as 
preparing the filter of ion exchange resin, becomes complicated. 

[0008] To application to the small noncommercial use power source of PEFC, in order to 
consider as a simpler system, humidify[ no ]-izing of reactant gas is desirable. However, ion 
exchange membrane is not fully humidified only by no humidrfying-izing [ reactant gas ], but 
resistance becomes large, and a property falls. In order to solve this problem, the ion exchange 
membrane is made to humidify with the water which was made to carry out the direct reaction of 
the hydrogen and oxygen which are made to contain noble metals and a metal oxidization 
particle, and cross in an ion exchange membrane, and generated them in the ion exchange 
membrane (JP.7-901 1 1,A). At this time, 30-200 micrometers of thickness of ion exchange 
membrane are preferably set to 50-100 micrometers. 
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[0009] However, if the thickness of ion exchange membrane becomes thin at about 50 
micrometers, the crossover to which reactant gas passes through ion exchange membrane will 
start, and an electrical potential difference will fall. Drawin g 3 is the sectional view of the 
conventional polymer electrolyte fuel cell. The electrode 4 which becomes both sides of ion 
exchange membrane 1 from a catalyst bed 2 and the diffusion tub 3 is arranged, a gasket 5 is 
arranged at the periphery section of an electrode 4, a separator 6 **** these, and the cell is 
constituted. There is nothing that supports ion exchange membrane 1 between an electrode 4 
and a gasket 5. Therefore, when the thickness of ion exchange membrane was thin, the following 
nonconformities arose. Mechanical stress might start ion exchange membrane on the occasion of 
the assembly of a cell, and ion exchange membrane might be damaged. Moreover, at the time of 
actuation, expansion and contraction of the ion exchange membrane of the perimeter part of an 
electrode start by change and desiccation of the water content of a film-electrode zygote. 
Stress might be started and damaged to ion exchange membrane by this dimensional change. 
Furthermore, ion exchange membrane might be torn by the pressure differential of fuel gas and 
oxidant gas. Moreover, when joining an ion exchange membrane to an electrode with a hotpress, 
the ion exchange membrane might be damaged with the edge of the diffusion layer of an 
electrode. If ion exchange membrane is damaged as mentioned above, oxidant gas will be mixed 
with fuel gas and the serious problem for safety, such as burning on a catalyst, will arise. 
[0010] Then, the following amelioration has been made in order to prevent membranous 
breakage. The periphery section of an electrode and the rim section of the ion exchange 
membrane by which an electrode is not arranged are covered. And arrange the reinforcement 
film of gas impermeability so that it may lap with a gas-seal part (JP,5-242897,A). Make it unify 
with a sealant using the sealant of the shape of liquefied or a sheet so that it may lap with the 
perimeter of a front face of the electrode of a film-electrode zygote (JP,8-45517,A). Join a 
plate-like reinforcement member to a film-electrode zygote using a sealant (JP,7-65847,A). one 
field side of ion exchange membrane is equipped with the protective coat of the sheet of the 
shape of a frame which is stuck by the periphery section of ion exchange membrane, and has a 
lap in an electrode at least (JP,5-21077,A — ) Use the ion exchange membrane which put 5 No. - 
1 74845 official report and ion exchange membrane with small ion exchange capacity (it is 
described as henceforth E.W.) by the large ion exchange membrane of E.W., and was unified 
(JP,6-251780,A). It is the approach (JP,7-220742,A) of forming an auxiliary gasket in the 
periphery section of a diffusion layer by the sealant. 
[0011] 

[Problem(s) to be Solved by the Invention] However, when the thin ion exchange membrane of 
thickness was used, in order to reinforce with the configuration of above-mentioned JP,5- 
242897.A, JP.8-45517.A, and JP,7-65847,A at a film-electrode zygote, with it, it had the fault 
that breakage of the film with the edge of the diffusion layer at the time of joining the film to an 
electrode could not be prevented. Furthermore, with the configuration of JP,5-242897,A and 
JP,8-45517,A, since a protective coat or the seal section lapped with an electrode, it had the 
fault that the area to which reactant gas is supplied became smaller than an electrode surface 
product Moreover, with the configuration of JP,5-21077,A and JP,5-174845,A which are shown 
in drawing 4 , since an electrode 4 is joined to the ion exchange membrane 1 which has the 
reinforcement film 7, breakage of the ion exchange membrane 1 at the time of junction can be 
prevented. However, since the reinforcement film 7 existed between the electrode catalyst bed 2 
and ion exchange membrane 1, it had the fault that the effective area of an electrode 4 and ion 
exchange membrane 1 decreased. Moreover, there is futility of joining expensive ion exchange 
membrane to a part without the ion conductivity need with the configuration of JP,6-251780,A, 
and the spreading process of a sealant is complicated with the configuration of JP,7-220742,A. 
[0012] Moreover, with the above-mentioned conventional configuration for non-humidified 
operation, hydrogen was consumed by the chemical reaction and it had the fault that the 
utilization factor of hydrogen fell. 

[0013] This invention solves such a conventional technical problem, also when a thin film is used, 
breakage of ion exchange membrane is prevented, and it aims at offering the polymer electrolyte 
fuel cell which raised seal nature. The polymer electrolyte fuel cell which operates by no 
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humidifying is offered without furthermore reducing a hydrogen utilization factor. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as for 
the polymer electrolyte fuel cell of this invention, the thickness of ion exchange membrane uses 
a thing 50 micrometers or less, in a gas diffusion electrode, the area of a catalyst bed shall be 
smaller than the area of a diffusion layer, and there shall be the periphery section of a catalyst 
bed inside the periphery section of a diffusion layer, and ion exchange membrane shall have an 
open beam frame-like protective coat for the aperture which is in agreement with the 
configuration of a catalyst bed in one [ at least ] field side. 

[0015] Even when thickness uses the ion exchange membrane of 50 micrometers or less and a 
thin film by the above-mentioned configuration, breakage of ion exchange membrane can be 
prevented, without decreasing the effective area of an electrode and ion exchange membrane, 
and breakage of the film at the time of the assembly of a cell and actuation can be prevented, 
and seal nature can be raised. 

[0016] Furthermore, the polymer electrolyte fuel cell of this invention is supplied to a positive 
electrode by oxidant gas, and supplies fuel gas to a negative electrode by no humidifying, 
respectively. 

[0017] Since the absolute magnitude of the water for the concentration gradient of the water of 
a membrane electrode zygote becoming large by the above-mentioned configuration, humidifying 
[ of ion exchange membrane ] becoming easy since the diffusion (back-diffusion of gas) by the 
side of the negative electrode of the water generated with the positive electrode becomes easy 
to take place, and humidifying ion exchange membrane decreases, ion exchange membrane can 
fully be humidified only with generation water. For this reason, non-humidified actuation is 
attained, without making ion exchange membrane contain a noble-metals particle and a metallic- 
oxide particle. 
[0018] 

[Embodiment of the Invention] In the polymer electrolyte fuel cell equipped with the gas diffusion 
electrode which consists of the catalyst bed which formed the polymer electrolyte fuel cell of 
this invention in both sides of ion exchange membrane and said ion exchange membrane, and a 
diffusion layer, the periphery section of a catalyst bed is inside the periphery section of a 
diffusion layer, and thickness is 50 micrometers or less and ion exchange membrane is a polymer 
electrolyte fuel cell which has the open beam frame-like reinforcement film for the aperture 
which is in agreement with the configuration of a catalyst bed in one [ at least ] field side. 
[0019] Cross-section structural drawing of the polymer electrolyte fuel cell of one example of 
this invention is shown in drawing 1 . As shown in drawing 1 , the area of a catalyst bed 2 is 
smaller than the area of a diffusion layer 3, and it consists of ion exchange membrane 1 which 
has the reinforcement film 7 of the shape of a frame which prepared the gas diffusion electrode 
4 which has the periphery section of a catalyst bed 2 inside the periphery section of a diffusion 
layer 3, and the sash which is in agreement with the configuration of a catalyst bed 2 in one [ at 
least ] field side. 5 is a gasket and 7 is a separator. 

[0020] By considering as such a configuration, since the reinforcement film 7 and the electrode 
catalyst bed 2 do not lap, the touch area of an electrode 4 and an ion exchange membrane 1 
cannot be decreased, and the edge part of the electrode diffusion layer 3 can be located in the 
part in which the reinforcement film 7 exists. Therefore, even when thickness uses thin ion 
exchange membrane 50 micrometers or less, at the time of junction of the film and an electrode, 
breakage of the film at the time of the assembly of a cell and actuation is prevented, and it 
becomes possible to raise seal nature. 

[0021] Furthermore, this invention is a polymer electrolyte fuel cell with which a positive 
electrode is supplied by oxidant gas and it supplies fuel gas to a negative electrode by no 
humidifying. 

[0022] In a polymer electrolyte fuel cell, internal resistance becomes low and the outstanding 
cell property is shown, so that the ion exchange membrane of thin thickness is used. 
Furthermore, by considering as such a configuration, the absolute magnitude of the water for 
humidifying ion exchange membrane becomes little, and the concentration gradient of water 
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becomes large, the back-diffusion of gas of generation water becomes easy, and ion exchange 
membrane can fully be humidified only with generation water. Therefore, the non-humidified 
actuation of this solid-state polyelectrolyte mold fuel cell is attained. 

[0023] In addition, although one example of this invention of drawing 1 showed what has the the 
same configuration of a catalyst bed and the the same sash of a protective coat, what was 
mostly in agreement with the configuration of a catalyst bed shall be sufficient as a sash, and it 
shall not lap with a catalyst bed. Moreover, even if a clearance exists in the sash of a catalyst 
bed and a protective coat before assembly, it is possible for it to be also in agreement by binding 
each part article tight at the time of the assembly of a cell. 

[0024] Moreover, although one example of this invention of drawin g 1 showed what has the 
reinforcement film in one field side of ion exchange membrane, effectiveness with the same said 
of what has the reinforcement film in the both sides of ion exchange membrane as shown in 
drawing 2 is acquired. 
[0025] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 
[0026] (Example 1) The colloid dispersion liquid of the solid-state polyelectrolyte which mixed 
the alcoholic solution and organic solvent of a solid-state polyelectrolyte, and was agitated, and 
the carbon powder catalyst which made the platinum catalyst support were mixed, and it was 
made the shape of a paste, and applied on the carbon paper which gave a water-repellent finish 
with the fluororesin, and the forward negative electrode of the gas diffusion electrode which 
consists of a catalyst bed (50mmx50mm) and a diffusion layer (55mmx55mm) was created. The 
amount of platinum catalysts was made into 0.5 mg/cm2 also with the forward negative 
electrode. Moreover, the amount of polyelectrolytes was made into 1.0 mg/cm2 also with the 
forward negative electrode, and created the ion exchange membrane (80mmx80mm) equipped 
with the sash which is 50mmx50mm the catalyst bed and whose configuration corresponded with 
the reinforcement film (80mmx80mm). The hotpress of said electrode and ion exchange 
membrane was carried out by 120-150 degrees C and 20 - 200 kgf/cm2, and the membrane 
electrode zygote was produced. The ion exchange membrane used Nafion112 (50 micrometers of 
thickness) by U.S. Du Pont The reinforcement film was used as the sheet with adhesion material 
of a fluororesin with a thickness of 50 micrometers which prepared the sash of the same 
configuration as a catalyst bed, and was stuck on one side of ion exchange membrane. The cell A 
of the polymer electrolyte fuel cell equipped with the reinforcement film shown in drawing 1 using 
this zygote was produced. 

[0027] (Example 1 of a comparison) The gas diffusion electrode which consists of 50mmx50mm 
the catalyst bed and diffusion layer of the same magnitude was created, except having used the 
ion exchange membrane (80mmx80mm) which is not equipped with the reinforcement film, it 
presupposed that it is the same as an example 1, and the cell B without the reinforcement film 
shown in drawing 3 was produced. 

[0028] (Example 2 of a comparison) The cell C made the same as an example 1 was produced 
except having used Nafion115 (130 micrometers of thickness) by U.S. Du Pont for the ion 
exchange membrane. 

[0029] (Example 3 of a comparison) Except having prepared the sash of the reinforcement film in 
45mmx45mm so that the inner circumference of the reinforcement film might lap with the 
periphery section of a catalyst bed about 5mm, it presupposed that it is the same as an example 
1, and the cell D shown in drawing 4 was produced. 

[0030] (Example 2) It changed to Nafion112 (50 micrometers of thickness) by U.S. Du Pont which 
is the ion exchange membrane used in the example 1, and the cells E and F made the same as 
an example 1 were produced except having used Japan Gore-Tex GORE-SELECT (20 
micrometers of thickness, 10 micrometers). 

[0031] (Example 4 of a comparison) It changed to Nafion112 (50 micrometers of thickness) by 
U.S. Du Pont which is the ion exchange membrane used in the example 1 of a comparison, and 
the cells G and H made the same as the example 1 of a comparison were produced except 
having used Japan Gore-Tex GORE-SELECT (20 micrometers of thickness, 10 micrometers). 
[0032] Above, hydrogen gas was supplied to the negative-electrode side of cell A-H of the 
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example of this invention, and the example of a comparison, air was supplied to the positive- 
electrode side, and the spark test in non-humidified actuation and humidification actuation was 
performed. In non-humidified actuation, both hydrogen gas and air were supplied without no 
humidifying and warming, and did not perform warming of a cell, either. Moreover, in 
humidification actuation, hydrogen gas humidified and supplied air to 40 degrees C at 60 degrees 
C, and operating temperature was made into 50 degrees C. 

[0033] The number of breakage of the ion exchange membrane in the cells A, E, and F of the 
example of this invention and the cells B, D, and H of the example of a comparison is shown in a 

table 1. 
[0034] 
[A table 1] 
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[0035] Air and hydrogen were supplied, and when generation of heat was looked at by the no 
load cell, it was judged that ion exchange membrane was damaged. Although breakage of ion 
exchange membrane was looked at by 2 in 10 eels eel in the cell B which does not use the 
reinforcement film when 50-micrometer ion exchange membrane was used, breakage of ion 
exchange membrane was not looked at by the cells A and D using the reinforcement film. 
Moreover in the case where 20-micrometer ion exchange membrane is used, although breakage 
of ion exchange membrane was looked at by 6 in 10 eels eel in the cell G which does not use the 
reinforcement film, breakage of ion exchange membrane was not looked at by the cell E using the 
reinforcement film. Although breakage of ion exchange membrane was looked at by all ten eels in 
the cell H which does not use the reinforcement film in the case where 10 more-micrometer ion 
exchange membrane is used, breakage of ion exchange membrane was not looked at by the cell 
F using the reinforcement film. When the reinforcement film was used, even if the thickness of 
ion exchange membrane was 50 micrometers or less, breakage did not arise from these results 
[0036] The current-voltage curve at the time of non-humidified actuation of the ceHs A, E, and h 
of the example of this invention and the cell C of the example of a comparison and humidification 
actuation is shown in drawing 5 . Moreover, as compared with the time of hum.d.ficat.on 
actuation, the cell voltage of non-humidified actuation fell with all cells. However, in dozens of 
mV and the cell C whose thickness is 130 micrometers to small one, the electrical-potential 
difference difference was large and the sag in Cells A E, and F fell remarkably with current 
density lower than especially 0.2 A/cm2. 

[0037] The current value at the time of non-humidified actuation of the cells A, E, and r ot tne 
example of this invention and the cell C of the example of a comparison and humidification 
actuation and the relation of internal resistance are shown in drawing 6 . Moreover although the 
internal resistance of non-humidified actuation increased with all cells as compared with the 
time of humidification actuation, as compared with Cells A, E, and F, the internal resistance of 
the large cell C of thickness increased remarkably. 

[0038] In non-humidified actuation, ion exchange membrane is humidified only with generation 
water There may be few moisture contents required in order to humidify ion exchange 
membrane so that thickness is small, if it is the same moisture content as for the water content 
of ion exchange membrane, the direction of the film with thin thickness will become high, and 
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resistance will become small. Moreover, if thickness is small, the concentration gradient of water 
will become large, it becomes easy to carry out back-diffusion of gas of the water generated 
with the positive electrode, and ion exchange membrane becomes is easy to be humidified. The 
thickness of the ion exchange membrane used for the cell A of this example is as thin as 50 
micrometers. Therefore, it can be said that Cell A showed the polarization property which 
internal resistance becomes [ the water content of ion exchange membrane ] comparatively high 
low also by non-humidified actuation, and does not have humidification actuation and inferiority. 
With the cells E and F using ion exchange membrane with still thinner thickness, such 
effectiveness becomes large, non-humidified actuation becomes easy, and it is thought that the 
property still higher than Cell A was shown, since Cell C, on the other hand, has the thickness of 
ion exchange membrane as thick as 130 micrometers — generation water — humidification of 
ion exchange membrane — inadequate — internal resistance — high — becoming — especially 
— generation — it appears notably in a low current consistency region with little amount of 
water, and the property of non-humidified actuation is considered to have fallen as compared 
with humidification actuation. 

[0039] The current-voltage curve in non-humidified actuation of the cell A of the example of this 
invention and the cells B and D of the example of a comparison is shown in drawing 7 . The 
open-circuit voltage of Cells A, B, and D is 1015mV, 900m V, and 1010mV, respectively, and Cells 
A and D showed the value higher than Cell B. Moreover, Cells A and B are the almost same 
polarization properties, and showed the property superior to Cell D. 

[0040] Since Cells A and D showed open-circuit voltage higher than Cell B, it can be said that 
the crossover of the reactant gas from the periphery of an electrode was controlled with the 
reinforcement film. Moreover, in Cell D, since the reinforcement film has lapped with the 
electrode catalyst bed, the area of an electrode and ion exchange membrane decreases. 
However, Cell A can be said to have shown the polarization property which ion exchange 
membrane was reinforced and was superior to Cell D, without an electrode surface product 
decreasing, since the reinforcement film does not lap with an electrode catalyst bed. 
[0041] In addition, although the Nafion film by U.S. Du Pont and Japan Gore-Tex GORE-SELECT 
were used for the ion exchange membrane in this example, if it is the ion exchange membrane 
which shows cation conductivity, it will not be limited to this. 

[0042] Moreover, although the fluororesin sheet was used for the reinforcement film, the same 
effectiveness will be acquired if it has thermal resistance and acid resistance. Although the 
sheet which has adhesion material was used in this example, the same effectiveness is acquired 
also by uniting with ion exchange membrane the sheet which does not have adhesion material by 
thermal melting arrival etc. Although the reinforcement film with a thickness of 50 micrometers 
was furthermore used by this example, it is necessary to restrict the thickness of the 
reinforcement film with the thickness in an example, but to optimize it with the thickness of ion 
exchange membrane. 

[0043] Although the periphery section of the reinforcement film and the periphery section of ion 
exchange membrane are furthermore in agreement by this example, the same effectiveness will 
be acquired if the periphery section of the reinforcement film is outside the periphery section of 
a gaseous diffusion layer. 
[0044] 

[Effect of the Invention] As mentioned above, without decreasing the reaction area of an 
electrode, when the ion exchange membrane of a thin film is used, according to this invention, at 
the time of membrane electrode junction, breakage of ion exchange membrane can be prevented 
at the time of cell assembly and actuation, and the polymer electrolyte fuel cell which has the 
outstanding seal nature can be realized. 

[0045] Moreover, it becomes possible to perform non-humidified actuation of a polymer 
electrolyte fuel cell, without the hydrogen utilization factor by making hydrogen and oxygen react 
in ion exchange membrane decreasing. 



[Translation done.] 



(19)0*S#WiT (JP) (12)<^M4^P^<^$B (A) (ll)4nFttll&H»* 

#M¥10- 154521 



(43) 0 ^10^(1998) 6^99 



(51) Int. CI. 6 
H01M 8/02 



mm* 



4/86 
8/10 



F I 

H01M 8/02 

4/86 
8/10 



E 
S 
M 









5M9# if*«OiSfc2 OL 


(±7JC) 


(21)ttJ»## 


4$»¥9-243802 


(7i)fflliA 


000005821 














(22) taw a 


¥l£9¥(1997) 9£ 9 B 




ABRfl?PWmA*P«l006#«j 








(72)3SW# 






(31)«&*g±3B## 


#H ¥8-251084 




ARJ&PIJtmA^PmiooeSifi 




(32)«fc0 


W-8 (1996) 9 £24 0 








(33)«$fe*g±«H 


0* (J P) 


(72)38W# 












AR^P^rfJA*Pg*1006#ite 


















(72)«»J# 


J* 










ABW^mA^PWlOOeSUfi 


















(74)ttSA 


#Sdt at* «2 (*H£) 













(54) mmo&m wKm&^twmm 



(57) [KM] 

[#**#«] -f ^>^SWBI<oBli»Sr 5 o n m«T-?, 




( 2 ) 

1 

[#fF»#<D*5ffl] 

[»#«2] jEfttefcflUB;*;*, AftWK&**#***!f 
[0001] 

[0 0 0 2] 

[&#©t«M (£*fc. PEFC 

10 0 0 3] PEFCT^3S£^**fcLfc»-S\ Aft 20 
Tftt (fci) »»6*»iB£*. 
[0 0 04] 

Aft Hi -»• 2H* + 2e" 
[0005] Lfc*d\ iEffi-ett 

[0 0 0 6] 

Ub2] 

IE* 1/20, + 2H* + 2©" -* H»0 
[0007] tf-i'SaWfttt* -5— -b«>£**-?tt 30 
»mtf-f^ei»ttSr^ST> (-(fcl) *3«fctf Mb 2) 

mamvthti'f *>t&m<r>&tiift±% i r» 

ftJft«r-H>lc^7k$**fc«)»J:«m^ kMm#x b 

if**6fc>&-£#-fri\ e*fit*si 0"» S cnieAT©*67K 
•e4»t*itf«?>4v>„ iPSTKliP E F c©f£»£#lziB 
t§lv5©-ei««i45 0 ^»*e*©«*&Sr*< 40 

(*S#ffNo. 5> 2 0 0, 2 7 8) ^FiW 
[0008] PEFC <7>hSR£ffl«»~©J£fflKra:, 



10-154521 

2 

j*Lfc*T?-f*^2flflWt«r*fll*-a:-CV^ (#W¥7- 
90 11 1-8-&*) . £0&*^:n'&»ltoJ**H:3 
0~200jim, if*L<li5 0~l 0 0MmtLTV> 

[0009] ua»L«**e>» -f *^&&m<omm&5 0 

ftJBS 1 © MSB fcttlftJI 2 t ttflk« 3 ft S ttft 4 *E 

ft 4 k#x>ry h 5 ^WKfiW a-v£||||*i 5r5t«f-T 

[0010] tzx. m<Dmmi:m<iti6\zuT<r>xo 
^aiijs/^ixtjfc. nm<nm»mbnm<Dmmzfr 

/.CV W *^^ft«©^»§l5 «!: ^o^f^ ^-/u 

(#H¥5 - 2 4 2 8 9 7 , «-«ft»^{*:w 

«ft©*ffiJSHtwi[^5 J: Hzmfti>Z>\,*t±i>»- bft<r> 

>s~/v#*m^x*s-/\'#bmz.-mtii j £z (»H¥ 

8-45 5 1 7#^«) . «-ltft»-&^sp«^©ft 
!Sei5*tSr->— ?>^$r/8^TS-£-rs (W7-6 5 

8 4 7f&«) . W^-^fttt^WltfflS^^Six^o 
ftftKftft •? Srt>o«»*t©'>" h©i*SI«Sr^/i< t 

0 7 7 5-174845 *^«) , >f ^V^Sft 

E. W. <D±%\^*l'&m*X& : 3t.ik/vX-mt\.1t 

-< i-is&mmzmi ^ mmw- 6-25i78ofa 
hSr^-r-s 20 74 2#^«) *if© 

[001 1) 

i«w^«?«ru«t5i:-f-5ft«] L*>b**«fe» mm<n 
m^*>#.mm*m^zm&. ±»b©#h¥s-2 4 

2 8 9 7«-4if», »Msp8-4 5 5 1 7#^**5j:tJ { # 
M¥ 7-65847 #^«©ft^t?li)»-1tft»^flEl' 



( 3 ) 

3 

1to Sfe^BI!5f5-24 28 9 7^«*3j:V!|#|H|^ 
8-455 1 7^«<0«^-ei4«»«*fc»iv'-^«|5 

ttl^-t-i|$M¥5-2 1 0 7 7^#*3j;U!!^M3p5-l 
7 4 8 4 5-§~£«tf>«JjfcT?Wu *t&J*7 SrW-r-S-r*^ 

V^, ^fc^M^Pe - 2 5 1 7 8 o^#<D#fcfc-ew>r 

&-tZ>k^^tem*&>>0 , #M¥7-2 20 74 2#^ 

[0 0 121 «JDSiIte<Ofc*cD±3B1£#<^ft* 

£: V * 5 X&Zm LTV ^fc 0 
[0013] *«Wli:©J; 5 #ft*<a3ftH$r#iJH-5 20 

b*n#it1rZ>h<r>XtbZ>« $e>K*3*#J 

[0 0 14] 

[»jasr«*-r-5fcit>w^i!:] ^nwrnzfrn-rziz 

-Ctt«j«*Wffi«^m:«Jl<Dffi«J;»?/jN$<, ^o««E 30 
[0 0 15] ±E<a«j£K«fcoTJ«J£*S5 O/imKTt 

[0016] $ h\£*&m<o®ftm&*wimmmt±. 
mm^-mmx*. Mm^mnxx&^ix^nMiiamx 40 

[0 0 17] ±ti.mmz£oxmnmm&#<»*<r>mm 

tfiTfBirftS. 

[0018] 50 
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0 , *>o^T ^-^^*«t»±J¥^^ 5 0 /* m£*T 

[ooi9]0i \z*wn<o-nmm<nm&*ft*mm t 
nmm<DWimmmm^-r a a 1 ksw-j: 5 fc«&jf 2 
oai«^at«Ji 3 nmmx. 0 *s < » a >o«j£ji 2 wjs 

8teB#&»Jl 3 <Z>Ji»ft<Ort»c&5#*&»«ffi4 
3M*7«r'>ft< fct>-*0iiMK*?«4*:'3aNRi 

[0 0 2 0] r©J:5***i:-t-*ii:KJ:9, «3fi« 
7 ilIMt2 £as«ftf>ftWc«>««4 

&ot 1 i: <»mmm*m'p r. t < , 

3 <o^ y vto&wmm 7 <o#&.-rsto#\mw. 

StSCimS. <£ o "CM*** 50/, mHT©|V * 

[00 2 1] S&lz*jtaii, jElfifclMlsjWtf;*, ftft 
[0022] Htt*#*S!*»«»K:*iV*-C» 

[0023] ft*3BI i ©*»w<o-iat«-ew:, ««« 
[0024] *ys:0io**wro-n*(li0il-ctt, «!*J« 

aM* ^ViEifcffllo— ^roffifflJfc** *>WSr*Lfci6«, H 
[0 0 2 5] 

immm sit, *#w<nnMM\z^x, mmz&m 

[0 0 2 6] (HJSWl) WHWTIIWOT^a- 



< 4 ) 

5 

SrfTofc*— ilC^fRU ttflMI (5 0m 

mX 5 0mm) tfflfoM (5 5mmX 5 5mm) 

gtfcO. 5mg/cm'ilfc. 

t>l. Omg/cm' tU fcfc&ftfcjtm*' 
— ScLfc5 OmmX 5 0 mmO&#SMl*.fcft3SUIil (8 
OmmX 8 Omm) f+t (D-^f :* :x£ftft (8 OmmX 8 
Omm) £m£Lfc„ *flia««i:-r*^lft«ti:Srl 2 
0~150 t C. 2 0~2 0 Ok g f /cm't*V 10 

fa^^ttlCNj £ i on 1 1 2 (ftl£5 0*im) Sr 

A&tf#4L*l. 
10 0 2 7] (ittfclflll) 5 0mmX5 0mmC|t^ 

fa»ftfcft*#W*i-'£ft-ft (8 OmmX 8 Omm) 20 

[00281 00*01 2) -f*^*B«-*ffl^#^ 

tfcftONa f i o n 1 1 5 (Off 1 30^m) SrfflV**: 

10 0 2 9] (tfc«0» 3 ) ft&fttf>rt)iasttj£fttf>/a» 
© t m 5 mmiii ?> -t 0 Kft&itW&teS: 4 5 mm X 4 



i$gf|¥ 1 0 - 1 5 4 5 2 1 
6 

5 mmfcftrt fcEtfM*3iifc0!l 1 fc PI C i: U 041^1 
10030] (HJS0H2) ^l*^ilT?fflV>fc^^^* 

i»-cib5*H7 ff =.3KvttS!tc»Na f i o n 1 1 2 mm 

so Mm) Kft;l> ^i/<yJrf-^^ (80 8»g 

ORE-SELECT (ft(?20Mm, fciWlOfi 
m) fcfflV NfcfiWttlWW ltPICt Lfc¥tftE*JJ: 
tfFSHftSiLfco 

[003 1] Otft0M) *««lt?fflV^a|-^** 
«^ £#H^ N a f i o n 1 1 2 (BUS 

5 0 Mm) Kft*, 5?*/<V=tr^y** (ft) U<OG 
ORE-SELECT (ftft2 0|inu 1$£Xfl0n 
m) *ffl**fc#*r±tt:«ftl ^PICi:Lfc¥*mG*iJ: 
l*H«rfEftLfc. 

[0 0 3 2] Wi^WW^Jfe^lfciVit^^*** 
A~H<oAftfliK7Rft#**. jEftftK£^$H**&L-C 

6 01CT?$«B4 0*Ctr*naLT^*& 
L, f^tti?ft«tt5 0 < C«!:Lfc, 

[00331*1 \z^m^Mm<DmmmA, e*j «t 

ftfttf>#«ft$r*1-. 
[0 0 3 4] 
[*ll 





% ft « 


tt ft 0! 




A 


E 


F 


B 


D 


G 


H 


ft»tt/^ft 


0/10 


0/10 


0/10 


2/10 


0/10 


6/10 


10/10 



[0035] ag** *tf*»*iKftU «Ai«f<0^««l 
teft*W«JLfeill*tl*'f *^««ft*m«bTV^ tWft 40 
Lfc. 5 0Mm<O^*v£ftJI*S:ffl^;fcft£\ ftftft& 
ffl V >/«CV >¥«?fc B 1 0 •fe/W'f 2 -fevMcW ^-V^ftffll 
ftftft*fflV>fc¥*ft&A*5<fctfD 

Kii-f ^-^ftft^WftttAfe^^Ti^ofc, *fc 2 o m 

*«?feG-eH 1 0 6 t;H:^f ^-xSEftft<0«Eft*s 
ftSrfflv^«^-ei*«»ft*fflv^^ 1 * i ft* H " l? ' :± 1 0 



5 0 m mKTt*ot t?Rfttt®- 
[0 0 3 6] ffl5\Z*:&m<omto&i<V#M?&A, 

V F £ it &M<o C tf>»5oafEtbf$*s J: tfAOSfNft 

f»ft£ftftLTftft«flft.<0«»«ffS«TU^ b 
jJ>L, #«*&A, ESSitJ'F-e^ftJEteT^+mVi: 

/^$^^<D^r*fL, ftftau 3 0Mm-efc5¥«?&c-e»i 

W-O. 2 A/ cm' ,fc?>teVv««W8 



( 5 ) 

7 

[o o 3 7] w6iz*&m<Dmmm<»mmiA, E*j«t 

V>*«?fiC <Drt«B«fctli* L < HMO Lfc. 

loo38] «*ua^»i(D«^. £j&*<^-<m*v£ 
i-5 fc*K&gft7R#*i*'>ft < x x < , in c*#*-e 

ft«K ttttl*/h&<ftfi. *fcWW^ 3 
£4gEa5*£ < ft t> , E«-C4fiK Lfc*#ij»lfctt b-^-t- 
< ft •? w * v3S5*«*sad« siv**- < ft -So *3£tfc0!l<O 

rt«j«^^e< ft 5 , ipsf^»ta 

£<DftV\£«*M4&^Lfc£V>;t5o $6KlKJ£w?*v> 

w * Sr m v E *s i F -e tt r H b o s» 

*as*#<ft*>> **D«fP»^*tft»), ftMAJ: 
•J *6>K*V^1*tt«r5%Lfci:#*.fen*. C 20 

ft r> , #K*jjt**«)'>ftv >f£«aE«s«-cJH*K3i 

[0039] S7 \z.*&w<ommM<»mmMA tvam 
0>wtttB, DomMftWjx-nnm-nEE&mi:^ 

-f% ¥«MA. BJsiVDcolilHlgSWEtt-en^itl o 
1 5mV, 9 0 OmV, jSZtfl 0 1 OmVf*5, * 
fl»A*5«ttfDI4^m«lBJ:«Ji«vH«Sr*Ufc. 30 

[0040] ¥«?lfeA*3 J;t/D*S*«*B i Y) 

*. * fc¥«*D ™**!l*a««ittKJl t *ft o T V ^ 
WAAttM3MK^m«ttiKJI t Sft bftv^ifcfcWKB 

s r t ft < ■< *>&»mAmmzttxmmi& 
[0041] ft*3. *nmm\'&^X'(*^&wm\z.%. 

If3.jKytt»©Na f i oniteitf^t^TT 1 
S^* (**) »<OGORE-SELECTS:fflV^, 

sttsfco-ettft^. 
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[0042] * 1tm*m\z y y h SrfflV 

v*fc#, 3te#MSr*- Lftv^>-hSrl»i»*^J;oT-f 

5>*u-5. $ p> »c*hj60>j-c«j?^ 5o M mom&mzm 

[0043] $ & K#|lifc^r±ra&!«tf> Jifcgp £ ^ * 

[0 0 4 4] 

[004 5] -f^-^*J»^-C7k*i:**SrRl£: 
[0a5^«!¥ft!ftBJ] 

[01] *55W<O-H«g0!Hc*j^5@^i«^S!j!«!|SF« 

[0 2] **WcoSiJco-|llte0iJ»c:*3»t5@{*:ffl^l!B 

[03] (cttt? 5 B^Bi^SM^^mmwmSr 
*-t*jf0 

[04] «3)5«!!Hc*5Jt'5@fri«^li*!S^«?l!lw«^* 
^i-«it0 

[05] *«iq^Hlt«*3J:tXJt«0l|w@#:i«^l!«» 
^*m<OltM-«JE#i4Sr*i-0 

[06] *«W<o^*M*i«tVtt:«0i|WH*ii55>^l!*« 
^*»^>«at 4: rt«5«^B8« Sr^-t-0 

[0 7] **WwmfiM*3J:VittS{0llwH*ii!^S*R 
^«Jft<o«gfE-«JI^ttSr^i-0 

[??F#<OttM] 

1 ^a-vSESWt 

2 ttjttJI 
3 

4 

5 ^-Jryh 

6 ^ 
7 
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[01] [02] [03] 




*&l»¥l O- 1 54 5 2 1 




(72) ttffl te* 

*G»ftP'§J*7tJ;*:*P'J*ioo6#«s t&T«S 



